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Fouling is a nearly ubiquitous heat transfer phenomenon that costs industry billions of U.S. 
dollars annually. However, many fouling mechanisms can be mitigated with the no-foul 
design strategy1. The key points of this no-foul design method, regardless of service, are to 
maximize shear stress and control wall temperature. We also generally recommend 
replacing the use of fouling factors with 20% excess area. Application of this field-proven 
design methodology will significantly lower capital costs and substantially increase run 
time between cleanings (Table 1). 
 
Table 1. No-foul versus standard heat exchanger designsa 
Parameter No – foul design Standard design Standard design 
with 10% 
coefficient margin 
Surface area, m2 832 1,564 1,875 
Estimated cost, US$ 996,000 1,527,000 1,775,000 
Clean overall coefficient,  
  W/m2 K 
361 231 204 
Total fouling resistance, 
  m2 K/W 
0.000634 0.00199 0.00268 
Fouling margin, 
  % excess surface 
22 46 55 
Shell side    
  Pressure drop, kPa 175 66.9 63.4 
  Velocity, m/s 0.61 0.34 0.30 
  Shear stressb, Pa 14.2 4.8 4.1 
Tube side    
  Pressure drop, kPa 185 66.2 55.2 
  Velocity, m/s 2.2 1.1 0.91 
  Shear stress, Pa 15.6 4.5 3.3 
aService is residue stripper bottoms/preflash bottoms exchanger   
bShell side shear stress is weighted for window and cross flow 
 
1 refer to article #49 for full-length manuscript 
 
ECI Symposium Series,  Volume RP2:  Proceedings of 6th International Conference on Heat Exchanger Fouling and Cleaning - Challenges and
Opportunities,  Editors Hans Müller-Steinhagen,  M. Reza Malayeri,  and  A. Paul Watkinson,  Engineering Conferences International,  Kloster Irsee,
Germany,  June 5 - 10, 2005
Produced by The Berkeley Electronic Press, 2016
